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-2. 2 2 -- - - 

^^^^^^) HfCl HfCl , (hV?i^/l^i^i^V2^l^^i^:i^=^^U) TiCl 
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=^y\^)ZTCU (CH^)^Si(n-rni::Vl-v'^n-<>'^v:?^::i/^)^Zr(^zr:r./U) (c H 
) Siin-y'^/]^iy^u^^^^iyaz~ju) ZrCl . (CH ) SUi-:f^^Uiy^u-<:y^i^:r. 

2 2 3 2 

^>;'3in/W)Zr(^^/U) (CH ) Si(s-y^/Ui^^u^>'^-^a^-/i.) Zt(-OZ^/]^ 

2 3 2 2 

(CH^)^Si(t-::/f^yl.ViJ'n-<>'iJ'>?aic:./l.) ZrCl . (CH ) Si(t-y^/U^y^u 
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CH^) ^Si (,^^^:y^/V^y{7Xi^-l^^^;>:xu-,v) Zr 

>:r.~,v) ZxC\ , (CH ) SiCv'iJ'D 

)ZtCU (CH^)^Si(n— ^dr^;x^Wv.^a-<>'>5^>:^cn:=./l.)^Zr(:7^r::/l.)^, (CH ) Si 
(^>^x:i^^i^j]^y^u^ly^i;p^:=.;l,) ZrCU (CH) Si {^^n^^l^ ;V^yJ7V-<-:y 
^i^'ci.-.l,) Zr(p^f-/l.)^. {OH)Si{y^=-,VZ.^Vi^l.^^ya:,=.,V)ZxO\^. (CH 
)Si{V':^^;V-y^n^ly^^Ja:.~,v) ZxO\ , (CH ) Si(^:^^;\^y^x^^y^^Ja:.L 

2 2 3 2 

^^K^^'h^ (CH^)2Si(^^7U:/atVl'i/i5rn^^i5't;?a::n/i.)^Zr(7{5^/^) . (CH ) S 
i(i^>^abV^v'i5^n-<>'^v?a.:^yl.) Zr(:7a.rz/^) ^ (CH ) Si(v?7:x.:=:V>^n^ 

2 2 3 2 

^/^v?^^,l/) Zr(-<^v?/k)^, CH CH^CH^(>r^7^-:=.y^)^ZrCl^. (CH )^Si(byp< 
^/l.^/^n-^>'>5.i>a.^yl.)^Zra . CH CH CH (^^-y^ri^M^V) ZrCK (CH 
)^Si^(i/i^i:2^>'^^;?^-yV) (7^h^^^/i.Vi5'n^>-^v^:iiri/w)ZrCl . CH CH c' 
H (T^^/Ui/i^n-^^'.S'i^a.-/^) (:7/^:^ix-yi.)ZrCl . CH CH (p^^/Vv^^n-^V 

2 2 2 ^ ^ 

^v>3z-yi.)^HfBr^. (CH^)^Si(^yi^a-<>-i5?i;?3i^/^) (i;=^f^/^v'i^n-^>^^v^:n= 

HfBr^. (C H^)C(a.^/l.^>^n-<>^>5^v?a:r./P) Hra. CH^CH^CH^ (^<^ 
/U^>>Jrn-5>'^i;5rn-/l.)(hy^^yl.>^^n^^^,-;-^-^j,)^ . CH CH (i 

2^ 2 2 

-:7'ntVUv'>^n-i>'^i;>m-/i.) ^HfCl^. (CH^) ^Si {i-:^uii'jw>^u^y^i^^^ 
^•"^^Hfl^. (CHjSi(n-^U\:l°yU^^^t2^y^i^a:.::^^]^) (y^h^^^/V-^t^ti^ly^i^ 
^=^/l-)^HfCl^, (CH^)^Si(n--rntV^iyi^n-<>-i5^v;?rnri/V)^Hf(7a.r./i^) , (c 
^,\^i(n--^^/U^>^X2^>^^i;^a^=.,U) HfC\ . (CH ) Si(i-:/^/^vx^nA>./ 

2 2 3 2 

i;?3L=/i,)^Hf (-<^v?/l.)^, CH^CH^(p<^/l.v.^n^ixi5r.;;j^-^^) (i-:/^yi,,>^ci 
-5>'^V?ai::^yW)Hf(;.«9^/k) (CH ) Siis-^^7UZ^^a^^y^i^a:.=,^i.) Hf(-<>' 

2 3 2 2 

v?/W)^. (CH^)^Si(t-7'^/V^>'>?D-<>'iSro;?:x=yi.)^HfCl^. (CH^) ^Si (t-:/^/V>> 
i5^n-^i^>5^v?a:=yl,) HfBr (CH ) Sii^:t^>'^jUi^^u^y^^^ai-ju) HfCl 

2 

2^ (CH^)^Si(^.;e--<:/^/l.v^^a-<>'>5r.:;?::c:=:/^) (i;^p<^y^v/^n-<^^^v?a^=7W) 
Hf(7{^y^)^, (CH^)^Si(v^i^a-^^5^/Vi/i^n-:>'i?v?3.-/U)^HfCl^, (^a^SiC 
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^y^tz^:^^jUi^^X2^^^^Z^:z.=^,^) HfU (CH) Si(n— ^=3^>>/Vv^>5rn^>'>5^o? 

2 2 3 2 

"3^ 2^1 (>'i5^cr^:3r'>yUi/^n^>'^.^.n-,^) ^Rf Cl^. (CH^) ^Si ( v-^n^d^v^/Pv- 
^D-<>^^v^:x-/U) Hf(p<5^yl.) (CH ) Si(:7a.:=:/I.iy^nA>'^i;=a.=:/M HfC 

2 

HfU (CH^)^Si(p<^/I.:7'nfcV^iX^p-^^^v;^:x-yw) Hf(7<^/U 
(CH )^Si(v?^nkVu^>^n-^Vi5^i;?rc:z./^) Hf(7ai-7P)^, (CH )'si(i;^:7a. 
::^/U5/^U-S:/^i;?a.^/p) Hf (-O-i;^/!.)^, CH CH CH^ (^^^y^^/J) HfCl . ( 
CH^) Si(hV^^7\^iy^a^:y^i^:r.-,u) HfCU CH CH^CH^ i^>^y^'=.,v^^^,u 
)^HfCl^. (CH)SUZ^^ti^:y^Z^a^~;U) {y^hJ?^^;W^^u^^^^i^:xu=.;v)m 
Cl^. CUCnCU^{;^^;Viy^x:i^^^^i^a:.^;i.) (yjU^\^=.yu)HfCl^^ CH CH ( 

i^a-O'^v?^..:./!.) TiBr^. (C^H^) C (a.^/Vv-^n^^>5,,:;P3.^,l.) TiCl^. CH C 

> CH^CH (i-:7'ntVV'v'^n-^>'^v;?a.r./i.) TiCl^, (CH )^Si(i-:/ntVViX:J^n' 
-<>^i^^=^^^) Til^. (CH )^Si(n-7^ntVl.^>^n-^>^^^^l-,U) (7-h^^^yi,.> 
TiCl^. (CH^)^Si(n--7'ntVUix>?n-<>'>5r.:^a:^^l,) xi(:7^ 

"^^^^^ (<=^6^5^^i(^-^'^^^^^^^^^^^^^^^^) TiCl^, (CH )^Si(i-^-^/l. 
v'^n-^>'^^/a..r./l.) Ti(--C>'v^/^)^, CH^CH^(p<^yU^>>^n-?>'VWr./i.) (i- 
:/f"/l-V'i5'n-i>'^v^3.-/U)Ti(^^/V) (CH^) Si (s-^^jUi^^ti^ly^z^^::^ 
JU) TU-<:yi^;\.) (CH) Siit-^i-jUiy^^U^ly^i^:^^,^.) TiCU (CH ) Si 
(t-y''f-/l^-y^X2^^^^i;^a^~^l.) jiBr^^ (CH^) ^Si (^>;^--<^^/^v'^p^^^c^::c 
-/l-)^TiCl^. (CH^)^Si(^;^-<^^/Vi^i^n^;/i5r>^air:/l.) (v?p<^/^v^i}^D^^>Jr 
v?:x=/l.)Ti(p<f^/P)^, (CH)Si(iy^u^:^^/Uiy^r2^:y^i^^-;U) TiCl , ( 
CH )^Si(e/^n-5i/^/l.Vi5^p^:/^e;?::c:nyi.) Til . (CH ) Si(n-^4>^,ul^ti 

2 2 3 2 

-t^-iJ^v?:!::::./!.) JiCl^. (CH^) ^Si (n— ^drv-/p.>^n^Vi5' 

v?ai:ii/U) ji(:7-^-y^)^^ (CH^)^Si(v^i^a->.driy/i.iXiJ^n-<>'i$^i;?3i=/i.) xiCl . 
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iCHj Si i^y^xi^^l^,V^y^xi^:y^^^:x,=^;v) Ti (^^/W) (CH ) Si 
-y'^U^-^^^Ja:.:=.;V) TiCl iCH) SiiZ^^^'^/Vl^^u^^^^iP^L;^.) TiCl ( 
Cn) Si (v^^^/Wiyi^o-<^^v;?a.-/i.) TiBr^. (CH^) Si 

-y::^==-,V){^:x.^,Wy^U^-y^l^::r.=.,V) Til . (CH ) Si(p<^/V:/ntV^^>^n 

2 2 3 2 

-O-iJ^i^oc:^/!.) Ti(^5=-y» (CH ) Si(i^7'pfcVl-v->5^a-<>'i5ro?ai^yk) Ti(7 

(CH^)^Si(i^:7.c::^7l.iy^n-<>-^S^ai=/I.) Ti(-<Vv^/l.)^, CH^CH C 
H^(^>.7=^z./l.) TiCl^. (CH )^Si(hyp^^/Pix^n^^.^o;?^:=:,l.)^TiCl^/cH C 
H^CH^(^>^T^'::./V^^7l.) TiCl^. (CH^)^Si^(v/iJ'a-<>->S^V^a:=yl) (t^W^^/L 
ix^t3-<:/iSrc;?^-^;,)Ticl^^ CH^CH^CH (p<f^/W^>i^n^>'>5^>:^rn-/l.) (:7/l.^U 

[0055] -^^M^^ni?>'>fb;^/^^UT(i. -|S^(10) '<:^^^U\L^mt^m-f 

[0056] ['fbe] 



V 

[0057] xS:;(10) R^^R^fi. ^tLmH^b<{*^^^1^8(D«ite^^^k;*C^S^.i^ 

-l^<iM^^nirWk'a'i^(^:^^MtLTf*.Mx.{^.J. Am. Chem. Soc. . Vol 
. 121. No. 3. 565(1 999) tc:|Btfe^tLTV^§'fb^%;65#Jffjtt'5„ 
[0058] (1. 2-Me^Si)^( ^-C H ) Zra . (1. 2-Me^Si)^( H ) ( 

^ -^.^2-^-^V^^^\^ (1. 2-Me^Si)^( ^-C H^) { n h' -3-CH (CH 
3)^}ZrCl^. (1, 2-Me Si) ( 77 -C H ) { ^-C H-3. 5-(CH(CH ) } ZrCl . ( 

°3 5 322 2 




■•• (10) 
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1. 2-Me Si) (tj'-C H -4-CH ){77'-C H-3, 5-(CH(CH ) ) }ZrCl . (l 

d 5 3222 

. 2-Me Si) { 7) H -4-CH(CH ) }{ „ ^-C H-3. 5-(CH(CH ) ) }ZrCl 

o o 5 322 

(1. 2-Me^Si)^{ V -C^H -4-Si(CH )^}{ 7, 5-(CH(CH ) 0^}Z 

rCU (1. 2-(C H)^Si)^{;7^-CH-4-Si(CH)^}{;,=-CH-3, 5-(CH(CH 
3),)2^ZrCV (1. 2-Me^Si)^{7,^-CH-4-Si(CH )^}{;,=-CH-3, 5-(CH( 
CH )^)^}Zr(CH ) (1. 2-Me Si) (r,^-C H ) HfCl . (1. 2-Me Si) ( 77 - 

£. 5322 22 

^5^3^^^ "^5^r3~^^3^^fCl2> 2-Me^Si)^(77^-C^H^) TiCl^. (l. 2- 
Me^Si)^( r, -C^H^) ( 77 -C^H -3-CH ) TiCl^, ^;as^tf btL^o 

-5. OX io"^^/p, 0*b<fii. OX io"*-i. OX io"^^/u-cfct). T/^^y:^^^:/ 
ffi. ^^^^ik-a-^j^fi^aT^i-^^i^Afb^i^^asi. oxio"=-5. o^/i-, ^*L<fi 
1. 0X10"^— 0. i^/v-efc^o 
[0060] fi^sj^ctt, -ioo-i5ot:om^-eo. i-iooB#r^, 0^b<fi-7O-ioot:-e 

[0061] tfriE (rv) (n>=^y^rfv^ ^^'7^-^^2>,^(DV'y(%i^mWh. r )V^j^^:ymii^hf^^m 

(14) -e^^n^'fb^i^^^cCif^^^tf bn-So 
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[0062] C'fb?] 




[0063] ^(11) -(14) Xi-tC\^tci~i^^/P(Me)m;Rn. ^^^^(Me)£^/cf4-ry^ 
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[0065] -100-90rt^?&|^T'0. 5-100^^1, »^U<fi-50-50t:Tl 

[0066] SfrlS (V) (D'f-^l^^ -JjV=i=^r:7J>., ^^y='^J^m<D-7:^^e^i^^^-^^^J^^^ TJ^^y^ 

[0067] am 




[0068] ^(15) Mn^^ly. v^/Pr:^r^A. J^(D\. . R. R' ii^tl^^tl 

ffi»l^/P^i9. 1 XlO-'-O. 0^U<fl5XlO-'-5XlO-'^/l'T'Sbt). T 

/I-5y=3r1h:/e^;6nxiO-'-~0. l^^K^3^^U<{i5X 10-^-0. 05^/P-Cfc-5o 
[0070] a^Sj^:{4, 0--200t:(D?MT0. 5--100^W. «^*L<{i50-150t:T'l-5 
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[0071] HulE (VI) (D^^>'m(D\i'ti^/l^4V^^i^t. Tyl'^y^^>^mii-hfj::bmmiZiS\, > 

[0072] [fbg] 



[0073] ^(16) XttF. CI, Br. IX«^^i6:i-8(^)T/W=i:3^iyS;R«:7a.:=:7l.SX{* 

[0074] ^i5^>-^CDt°cr-/W5:>'^#:0'^;^4fi, ^y-^-'^^Al^/W^K)^ 1 x 10"^- 
0. 0^U<fi5 X 10"®— 5 X 10"^^/Vt?fe«9. T/^^y^-^^:/|g;aSl x 10"®— 

0. 1^/K ^^U<fi5X10~''— 0. 05^/WT'feSo 

[0075] m^RJt^ii. 0-200°C-e0. 5-lOOBt^, ^f^b<fi50-150°C-ei-50B#^^ 



[0076] mm (VII) (DM^tC*5V Ti, Zr. Hf (DT/Wadrv^^, T/l-=3f/UT^K^#:, R 
tJ«T-fe^yPT-feh>'m;e^f3/i5l¥d^t,il{^;n.-5^i'->^e<i!t5lo(Dat#:tT/V^y^-^ 

(17) - (22) T'*$n6Yb^i^;iS^tf Pjtt'So 



R 




- (16) 



M(OR) X 



•••(17) 



a 4— a 



M(NR ) X 



•••(18) 



M(acac) X 



•••(19) 



2 2 



[OR^O]MX 



•••(20) 
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[OR'*N(R^)]MX^ •••(21) 
[N(R^)R'*N(R^)]MX -(22) 

2 

[0077] _b|a^(l7)--(22) }CfcV^T. MitTu Zr. Hf^|fe-r„ XfiF. CK Br. I^^i", R 

ffi<^^#^fc5v^{M#^, mmm(Dmt7kmm^m-ro acacnr^^^ur^h^ 

2, 4-^dr1^i^:^;^^/gBfi^, hy7/^:^-nv?^^/P-2, 4-^:^^i^:/v';t>ia'f4^^^ 

m 

ifhtl^o nftl-10(DM#:T% 0^L<fi2-5Tfc^). m{i5-15(DS^-e. 

^*L<«8-i2-e$j5o *fc. iSfp^^bTK^Sf*. ^i:^fc'^tT*;^^<^ll^LTv^T^>J; 

<^ ^t^^W^tcmtl^Xi-i. ■^^^^=^^^^^1^>'S(R^C=), -CH(R)CH(R)-. - 
CH(R)CH^CH(R)-^^$^{ff,tU§„ ^hlC. R'n'-(CH) p(CH) - -(CH 
^)_^NR(CH ) C H OC H -tV^ofc^*^^^il^^4■V;5S. >:/t/1':^/^v' 

n 2n 

[0079] -^^(17)--(l9)(7)M(OR) X^__^. ^^^V Mi^cac) XXm^tl^^t 
^^(D=^^4c^Kj;'^^b^i^i:bTfi.Ti(OC^H^)^.Ti(On-<: H^)^,Ti(Oi-C H ) . 
Ti(On-C H )^. Ti(Oi-C H )^. Ti(Os-C H )^. Ti(Ot-C H Ti(OcyIloC 
H^)^. Ti(OC H ^)^. Ti(OC H Ti(OcycloC H^^)^. Ti(OC 'h ^)^. Ti(OC 
2^.K^K^ Ti(Oi-C H^) CK Ti(On-C H^^Br^. Ti(On-C H ) Cl^'Ti(Oi- 
W^^^2^ '^i^O^-S^9^^2^ '^^^°^5^ai^Cl2> TiCOcycloC H ') F^. Ti[N( 
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Wa^4^ ^^^^ (^-S^7>2^4^ ^'^^^^^sV?^ TitN(n-C H );^. Ti[N(i- 
^2^4^ 'Ti'^NCs-C H )^]^. Ti[N(t-C H )^]^. Ti[N(cycloC H Ti[N 
^^5^n^^4^ '^*'^N(C H )^]^. Ti[N(cycloC H ^)^]^. Ti[N (C h' //^.ViCN ( 

CU Ti[N(n-C H )^] Br^. '^^^^(^"^2^ Ti[N(C 

2 2 2 2 

^:^;r^H^Cl^.Ti(-<>^:/^7^T-feh-:hh) Br .Ti(-<>'yVyi-hy7/i-;^DTirh-:hh) 

2 2 2 

7i^T±h-)-h)BT^. Ti(2, 4— ^1?->'v?:e-^h)^ci^, Zr(OC H^)^. Zr(On-C^H ) 
4^ Zr(Oi-C h;^, Zr(On-C H Zr(Oi-C^H Zr(Os-C H^)^. Zr(Ot-C 
H^)^. Zr(OcycloC H Zr(OC H ^)^, Zr(OC H Zr (OcyJloC H ^)^. Z 

'^^'^e^^s^^ ^^^0^2^12^ ^'^^'-^s^,\^h^ Zr(On-C H^)^b/. Zr(On 
~^4^9^^l2^ 2^.^0i-C H ) Br^. Zr(Os-C H Zr(OC H^^) Cl^!zr(Ocyc 
^°S^xa^^2^ 2^^N(C H )^]^. Zr[N(n-C H )^]^. Zr[N(i-C H );^. Zr[N(n 
~S^9^^4^ ^^^^^^-^^4^9) 2^4^ ^^^N(s-C^H^)^]^. ZrCN(t-C H )7 . Zr[N(c 
ycloC H );^. Zr[N(C H^^)^]^. Zr[N(C H )^]^. Zr[N(cycloC h%'^]^. Zr[ 
N^^6^i3^^4^ 2^^N(C H Cl^. Zr[N(n-C Cl^. ZrCNa-C h}; Br 

2^ Zr[N(s-C H )^] Cl^. Zr[N(n-C H );^Br^. Zr[N(t-C H Zr[N(C 
5^1^^ 2^2^ ^^^^^"^s^n^^^Cl^^ Zr(Tir^/kT-feb-^h)^Cl^. Zr(;'<^/V:/^^v? 

2 2 2 2 

Br^. Zr(hy7/U^nT-fe^/WT-lrh-:hh) Br . Zr(2. 4-— .^i^>'i^;^-^^) ci . Hf 

2 2 2 2 

(OC H Hf (On-C H ) Hf (Oi-C H ) , Hf (On-C H ) . Hf (Oi-C H ) 

^ o74 494 494 

.Hf(Os-C^H^) Hf(Ot-C H ) Hf(OcycloCH) . Hf (OC H ) . Hf (OC 

^^'^ 594 5 11 4 

H^)^. Hf (OcycloC^H^^)^. Hf (OC^H ^)^. Hf (OC H^)^C1^. Hf (Oi-C H^) CI 
2^ Hf (On-C H^)^Br^. Hf (On-C^H^)^Cl^. Hf (Oi-C^H )^Br^. Hf (Os-C^H ) 
2^2^ Hf(OC H^^)^C1^. Hf (OcycloC H ) F Hf[N(C H ) ] . Hf[N(n-C H 

Dllz2 2524 37 

)^]^. Hf[N(i-C H^)^]^. Hf[N(n-C^H )^]^. Hf [N(i-C^H^)^]^, Hf [N(s-C^ 
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[0080] 



H )^]^. Hf[N(t-C H )^]^. Hf[N(cycloC H )^]^, Hf [N(C H ^)^]^. Hf[N(C 
e^.W^ Hf[N(cycloC H^^)^]^. Hf [N(C H ^) ^]^, '^N(cV) j Cl^. Hf[N 
^^-^3^7^^ 2^1.^ ^^^^^^^,V2\^^^ Hf[N(s-C H ) ] CI ' Hf[N(n-C H 

49222 4 

Br^. Hf[N(t-C H ^^^^(C H ^)^] F^, WN(CHJ^2CU Hf ( 

2 

Hf (7n^/l.Tirh^h)^Br^, Hf (^y7/^x^^r^r^/^T^r^■:h^)^Br Hf (2. 4-^ 
=¥i^:/v?;*-^h) CI , #;OS^tf ^tbSo 

2 2 

H CH 0]TiCl^. [OCH CH CH 0]TiCl^. [OCH CH CH CH 0]TiCl^. [O 
CH CH OCH CH OjTiCl^. [OCH CH 0]Ti(CH [OCH CH CH 0]Ti( 
^^3^.^ .^°^^.2^^3^^a^f^ O^TiCCH [OCH CH OCH CH J]Ti(CH ) 
. [OCH CH 0]Ti(C H^)^. [OCH CH CH 0]Ti(C H^)^. [OCH CH ChV 
H 0]Ti(C H^)^. [OCH CH OCH CH 0]Ti(C h;^. [OCH CH 0]Ti(CH 
C H [OCH CH CH 0]Ti(CH C h;^. [OCH CH CH CH J]Ti(CH J 
H;^. [OCH CH OCH CH 0]Ti(CH C h;^. [OCHCC H^CHCC H^O] 
Ti(CH [OCH C(C h; CH 0]Ti(CH [OCH CH 0]ZrCK [OCH 
CH CH 0]ZrCl^. [OCH CH CH CH 0]ZrCl^. [OCH CH OCH CH 0]Zr 
Cl^. [OCH CH 0]Zr(CH [OCH CH CH 0]Zr(CH )^AoCH CH CH 
CH 0]Zr(CH [OCH CH OCH CH 0]Zr(CH [OCH CH 0]Zr (c/ 
H [OCH CH CH 0]Zr(C H [OCH CH CH CH 0]Zr (c'h [OC 
H CH OCH CH 0]Zr(C H;^. [OCH CH 0]Zr(CH C H^)^. [OCH CH C 
H O] Zr (CH C h; [OCH CH CH CH O] Zr (CH C H^) '[OCH CH OC 
H CH 0]Zr(CH C H [OCH(C H )CH(C H^OlZrCCH [OCH C( 
^.^sK^^P^^^^^^sK^ [OCH CH 0]HfCK [OCH CH CH OjHfClJ. [O 
CH CH CH CH 0]HfCl^. [OCH CH OCH CH 0]HfClJ. [OCH CH 0]H 
f (CH [OCH CH^CH 0]Hf (CH ) [OCH CH CH CH ODHfCcn') . [ 



3 2 
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OCH CH OCH CH^O]Hf (CH [OCH^CH 0]Hf (C H [OCH CH C 
H 0]Hf(C H^)^. [OCH CH CH CH 0]Hf(C H [OCH CH OCH CH 
0]Hf(C^H [OCH CH 0]Hf(CH C H^)^, [OCH CH CH 0]Hf (CH c' 
H [OCH CH CH CH 0]Hf(CH C H^)^. [OCH CH OCH CH^O]Hf (C 
^2^2^ COCHCC H )CH(C H )0]Hf(CH ) . [OCH C(C H ) CH 0]H 

"° 32 2 6522 

f(cH ) ^m^h^o 

3 2 

[0081] -«^(21)O[0R^N(R")]MX^T-«$tL-5^b^i^(D=^^^6^/^{b'^^tLT«, [ 
OCH CH^N(CH^)]TiCl^. [OCH CH^CH N(C^H )]TiCl^. [OCH CH CH 
CH N ( (i-C^H^) ^C H^) jTiCl^, [OCH CH^OCH^CH N (cycloC^Hj ]TiCl' 
> [OCH CH N(CH )]Ti(CH ) [OCH CH CH N(C H )]Ti(CH ) , [OC 



3 2 



^2^^2^^2^^2^ ^ ^^-^3^7^ 2^e^J ^'^^ ^^H^ [OCH CH OCH CH N (cycl 
oC H^^)]Ti(CH [OCH CH N(CH )]Ti(C H^^, [OCH CH CH N (C^H 
) ]Ti (C H^) [OCH CH CH CH N ( (i-C H^) C H^ ]Ti (C H^) ^, [OCH C 
H OCH CH N (CH ) ]Ti (C H^) [OCH CH N (i-C H^) ]Ti '(CH C H^) J I 
OCH^CH CH N(n-C H )]Ti(CH C H ) [OCH CH CH CH N(C h')] 

^d52 2222 6 5 

Ti(CH C h;^. I^OC^a^H OCH CH N((i-C h; C H^)]Ti(CH C h;^. [ 
OCH (C H^) CH (C H^) N (i-C H^) ]Ti (CH ) [OCH^C (C H^ ^CH Jn (C H^ 
)]Ti(CH^)^. [OCH CH^N(CH )]ZrCl^. [OCH CH^CH nVh )]ZrClJ [' 
OCH CH CH CH N ( (i-C H^ C H^) IZvCU [OCH CH OCH CH N (cycl 
^^e^ii^^^^'^la^ [OCH^CH N(CH )]Zr(CH [OCH CH Ch]n(C H )]Z 
r(CH [OCH CH CH CH N((i-C H ) C H )]Zr(CH [OCH CH O 

o ( d o 3 32 22 

CH^CH N(cycloC^H^^)]Zr(CH [OCH CH N(CH^)]Zr(C^H [OCH 
CH CH N(C H nZr(C H^)^. [OCH CH CH CH N((i-C hJ C H^)]Zr( ' 
S^s^^ [OCH CH OCH CH N(CH )]Zr(C H^)^, [OCH CH N (i-C H ) ] 
Zr(CH C H^)^. '^*=>^^^2^^2^^2N(n-C H^^)]Zr(CH C h}^. [OCH CH C 
^2^^2^ (^e^5^ ^^^^^e^a^ 2^ [OCH CH OCH CH N ( '(i^C H_) C H J ] 



3 7 2 6 3 



Zr(CH C h;^. [0CH(C h;cH(C H m(i-C H^)]Zr(CH [OCH C(C 



H^)^CH^N(C H )]Zr(CH ) [OCH CH N(CH )]HfCl . [OCH CH CH 

^ 3 2 222 
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N(C H^)]HfCK [OCH CH CH CH N((i-C H ) C H )]HfCl , [OCH CH 

^ 37263 2 2 

OCH CH NCcycloC H^^)]Hfa . [OCH CH N(CH )]Hf (CH [OCH C 
H CH N (C H; ]Hf (CH ) [OCH CH CH CH N ( (i-C H^) c' H^) ] Hf (C 
H [OCH CH OCH^CH N(cycloC^H ^)]Hf(CH [OCH CH N(CH ) 
^^^^Wz^ [OCH CH CH N(C H nHf(C H^)^. [OCH CH CH CH N(( 
^"S^A^a^a^^^f ^W^^ [OCH CH OCH CH N(CH nnf (C H;^! [O 
CHCHN(i-CH;]Hf(CHCH^)^. [OCH CH CH N(n-C H^/]Hf (CH 
C H^)^. [OCH CH CH CH N(C H^)]Hf(CH C H^)'^. [OCH CH OCH C 
H N ( (i-C h; C H^) ]Hf (CH C H^) [OCH (C h/cH (C h' ) N (i-C H^) 
]Hf(CH [OCH C(C H; CHN(C H;]Hf(CH )^.#;o46. 
[0082] -m^ (22) <D [N (R^) R^N (R^) ] MX^T^^ tt^^fb-a-^cD A#:Mi:LT{i. [N (C 
H3) CH^CH N (CH ) ]TiCl^. [N ( (i-C H^) C H^) CH CH CH N ( (i-C3H^) ^ 
^N(CH )CH CH CH CH N(C H ))]TiCl! [N(cycloC h' )' 
^^P^P^^P^}^ (cycloC^H^^) ]TiCl^. [N (CH^ CH^CH N (CH^) ]Ti (C 
H^) [N (C H; CH CH CH N (C H^ ]Ti (CH^) ^.'[N ( (i-C H^ C H^) CH 
CH CH CH N ( (i-C H^) C^H ) ]Ti (CH^) [N (cycloC H^} CH CH OCH 
CH^N(cycloC^H ^)]Ti(CH [N(CH )CH^CH N(CH^)]Ti(C^H^)'. [N(' 

CH CH CH N (C H^) ]Ti (C H^) [N ( (i-CH^) c' H^) CH CH CH^ 
^ ^ ^i-^3^7> P^) ^Ti (C h; [N (CH^) CH CH OCH CH N (CH ) ]Ti (C 
H^) [N (i-C H^) CH CH N (i-C H^) ]Ti (CH C H^) [N (n-C^H^') CH c' 
H CH N (n-C^H^^) ]Ti (CH C H^) [N (C H^) CH CH^CH^CH N (C^H^m 
^ ^^^2^^^^ 2^ ( (i-C H^ C H^) CH CH OCH CH N ( (iA: H^) C V) ] T 
^ ^^^2^6^5^ 2^ ^^"^3^7^ ^^6^5^ ^^6^5^ N (i-C h; ]Ti (CH )'^. '[N ( 
^6^5^ ^^2^ ^^6^5^ 2^^2^ ^^6^5^ ^Ti (CH^) ^, [N (CH ) CH CH N (CH ) ]Zr 
Cl^. [N ( (i-C H^) C h; CH CH CH N ( (i-C H^) C Jh] ZrCl^ ' [N (C H^) C 
H CH^CH CH N(C H ))]ZrCl [N(cycloC H )CH CH OCH CH N(cyc 

^ ^ 6 11 22 22 

loC^H^ nZrCl^. [N(CH )CH CH N(CH )]Zr(CH [N (C^H^) CH^CH^C 
H N(C H^)]Zr(CH ) [N((i-C H ) C H )CH CH CH CH N((i-C H )' 

* o/isoj ^222 372 
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C H^) ]Zr (CH ) [N (cycloC^H ^) CH^CH^OCH CH^N (cycloC H^^) ]Zr (C 
H [N(CH^)CH^CH N(CH )]Zr(C H ) . [N(C H )CH CH CH N(C H 

«s 652 65 222 6 

) ] Zr (C h; [N ( (i-C H^) C H^) CH^CH CH N ( (i-C H^) ^C H^) ] Zr (C^ 
H [N(CH^)CH CH OCH CH N(CH )]Zr(C^H [Na-cV)CH CH 

N (i-C H^) ]Zr (CH C H^) [N (n-C H^^) CH CH CH N (n-C H J ] Zr (C 
^a^e^a^^ fN(C H^CH CH CH CH N(C H;]Zr(CH C H^ J [N((i-C^ 
.^6^3^ CH CH OCH CH N ( (i-C H^) C H^ ] Zr (CH C hJ [N (i-C^ 
h; CH (C H^) CH (C^H; N (i-C H^) ] Zr (CH ) [N (C H^) CH C (C H^) c' 

^a^^^e^s^^^^^^^^a^^ [N (CH ) CH CH N (CH ) ] Hf CK [N((:i-cV) C^ 
H^) CH CH^CH^N ( (i-C H^) ^C^H ] Hf Cl^. [N (C^H^) CH CH^CH^CH V (C^ 
Hp)]HfCl^. [N(cycloC^H ^)CH^CH^OCH^CH^N(cycloC^H^^)]HfCl , [N 
(CH^) CH^CH N (CH^) ]Hf (CH^) [N (C H^) CH^CH CH N (C H^) ]Hf (C 
H^) [N ( (i-C h; C h; CH CH CH CH N ( (i-C h) C H^) M (CH ) 
[N (cycloC^H^^) CH^CH^OCH^CH^N (cycloC^H^^) ] Hf (CH^) [N (CH ) C 
H CH N(CH )]Hf(C H;^. ^^(C H^CH C^CH N(C H}]Hf (C hJ^. [ 
N ( (i-C H^) C H^) CH CH CH N ( (i-C H^) C H^) ]Hf (C H ) [N (CH ) C 
H CH OCH^CH N (CH ) ] Hf (C H^) [N (i-C H^) CH CH N (i-C H^) ] Hf ( 

^^2^6^5^ 2^ ^^-"^e^ia^ CH^CH CH N (n-C H^^)]Hf (CH C H^k'cN (C 
^H ) CH CH^CH CH N (C H; ] Hf (CH C H; [N ( (i 

-^3^7^ 2^e^J CH CH OCH CH N ( (i-C H^) C H^) ] Hf (CH C H^ [N (i 
-C H )CH(C H )CH(C H )N(i-C H )]Hf(CH ) . [N(C H )CH C(C H 

o o 37 32 65 265 

) CH N(C H )]Hf(CH) 

^ d 6 5 3 2 

[0083] T/\^Ky^^>'m. yt.^m^t^^. ^mT^^^:=.^M.it^mti.xn. mmmm (d 
±t5.m^(Dmmmit^ "^y^—^mmi^ejum^. ^mmmnxio-^^o. 5^ 

[0084] m-^mj^^it. -ioo-ioot:(Dia^To. s-so^w. $f*b<fi-8o-8ot:T?i 
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[0085] ^^p^^z:*5v^T. m^it. -t-^'^i^~^(D^m^i^mm^m\.^xm:tuz^^>^ 

[0086] mrn^. iHi^^^ w*ib^m^^^i^;^c^tov ^-r^xhrxo^ 

'tf\.h^m'm.:^^i^^x^m\^x^i:\.\ mmKmmt. W(D-:^(DMm- 

^J^^xh^\^\ 

[0087] (P01):^V^\^y^ly 

:$>^«(Mw){t, 2, 000-600, 0001?. #fC5, 000-400, 000;$W^LV\ 5> 
^=-»5>^(Mw/Mn)f*l. 01-3. 0-t?fcf9. 01-2. 00/iS$f^LV^o 

mm\.tcv±^^^Tv^^miTin. o. 12-0. ss. 0^\^<no. 51-0. ss. j:^)^? 

*b<(*0. 54-0. 84-efe§, ^-fe^^VTK5>^[r];6So. 125j^jt. XfiO. 88Sr®^ 
^^V:tuy^^^i-i^^^^g.\^X'}h?>tcib:^mmiz^^^Xiim^\^<fi:\,\ 

^^mxm^i.fc^±^^^Th^^mMi-i. mmmz.m^(D:^m. ip^"c-nm 
[0088] ^^m(D:^&xi^.:t\^y^>^(Dm^mmmT^mmi^s^(Dm^%:nfj:o^tm 

^^th-^mxh^, 

[0089] (ii)^Mxa 
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[0090] ^i^:^i5fe{v:«, mm^Kmm-T^jjm. mimmmm^^mm'r^:^m. k^a 

[0091] (g)^^t^ 
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•r^^^t. ^-i^>i^^mmmi$i^m^vxMmir^:ijm^^?,tK m^(Dm 
^■^u7kfj:^'(Dmmi^^mm\^xi]m'r^^tA^x^^.m^(D^^^h^mci.xm 

[0093] ^'^hHmm^mm(Dmm^m'i. y^v:^uyr^(Dmm'^. ^^m. m^^^tcKm 

OOmmHg, ?^W^raf*l-18O5>;aS0*b<. eO-lTO'C. 10-400nimHg. 3- 

m^mtmTi-^m<Dmmf)-h^o ^mmp^m.m^^24o'cj:^hmuxh^t 
v^^yr^mm^(D7iiv:tuy^^^mm7!)m\^^m^n.m^i-£m^m^x^x^ib 
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[0095] (iii)^ttxa 

[0096] {h)mMm 

Btnm(D^'^hmQm-i!i^^mxi-ifj:\^^y!)^. ^ti^i^v-^i^—mmicmn 
T. ^Rit^<Dm\±m^Rjtm±m^^.^'r^x^iz\^xhx\^\ 
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mmmm. i^x<ohm\^^t. ^i±^)t^<D^^f)m^\ -^^ mm 

[0099] ^m\^2mmu±.^m-r^m^.mwo:>^'m\^nmz.^^^)^u:7r^\zmM\^ 

v^^te^j^^;&pi-s-i, fc5v>{i, ^^Rm^wrx},t:m^):^u-7^>-^(D^^^\^ 
mzimwu ^(Dm. ^i^Rft^^i^rxititm&o^^'^xmm^ii.M\^^m^m^ 

[0100] '^^^\^^^^xmm<Dm.^m.^^%-t^fM^^ ^mm 
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WMfm\n:H±M(o\\m\\h\^xn.. i, i, 3-hy>?.(2-p<^/^-4-v^-hy7=V/V' 
[0102] (k)m^m 

[0103] ['fblO] 



HC=C (a) 

[0104] 5t(a) R'?*HXf*C^_^^(DT/Wdr/uS;R'«OR\ CI. Br. F^b<m;e>^f>il^ 
5S3^«^S;-(CH^)a-0-P(0) (OR')^. Xf*-(CH^)a-0-P(0) (O") (0-( 
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:l3V^mM ; C^^^mm^mtykm l ^V^>i^yl^m R'-COCR' = CH ; r'or' ; R^ 

si(OR^)^. ^\,^tR'-NCo^^U ^fc. R'nc^_^^(7:)TJ^-^u:ymmv<n-^(c 

[0105] Wbll] 




CHg =C 

"^R' (b) 



[0106] ^(b) R^^H. mV<iiC^^^^(DTJU^jum. XiiCU Br. F^L<m;i>e>3l^ 
$n5^Nny>-;R^f^L^X\ 0C0-R\ CHO. C0R\ CN, M'Vi^/um. t'ayK= 
/l-S. Si(OR')^, C^^^^CDysuyi^^tT/l-^/U^ ^^u^ly^ 0R\ OSO^MgfeV^fiN 
H-CO-R^T'feSo X' {*r\ OH, COOH, NH , CN. NO . C O/Mn' " 

2 2 1-10 

y^'^bT/l-^/U, CH=CH X^iOCO-R'(7)V>-rtL;6\ R'«H, X«C 

1—10 

[0107] ^ (a) 'r:m^ri^it^s^tvx. T^v/i^m<Dmi^. w) r'^]);v^(Dmm^w 

-h. i5^yi>'t^/Wi^yw-hJ^e^<Di/yv/i^/V3.;^x/l-;T^y/^^':hhyr>i,^ T-^^y 

/um:^v^j>>m.. Ti^y/^^y^rj'Aig, ^i^i^v/i-m-rhv^J^m, 7<^i^y/i-^;&yr>A 

p<i5'i^y/^^y5^[>i^:^/^^0 (^i5^) 7'i?y/>®?(^T/W;{7y^jl:^;Ti>'y7P^i5'nyK 
. T^y/U^l/n^K, a-iJ^nt3-p«^/uri5^yw^f.^ ;^^^y/l'^i}^c2yK, T^^^y/i^^ 
:/n5:h% a-:^^nn-p<5^7M^i5^yu— h/ct^'(^^J')T^y/'^^(DxNpy>'>f|::i^;X^y/i' 
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y3-/uv?Ti^ywv_}.^ i^rntv>'i/y=i-yPi;?Ti5'yL^-h, i, 4-yiS'>'>?;e— 
v^TiJ^yu— 1, 6— ^dE^I^^'i;?::^-— /i.i;?Ti5^yu— :3i^I/>'^y3— /i^i;?^i5?i^y 

, 1. 6-'^:3ri^>-v^;t-/l^v^^>J^j^yi^-h^;^^^*(^c^(P«^)7->^,yi^_f,.^ 
f^/WT^yi^-h, 3-l::KadrV>^ntVVTi5^yi/w.f.^ 4-tKD'^:^y''^/UTi^yu-h, 
hy^h=¥v^v'yyU:7'nt:VUTi5^yi/-h, 2-^hdrv-ac^/UT^yu-h, l-MYu^-^zr. 
^/Vp^^iJ^yu-f, S-tKn^v-y^ntVMiJ^^yi^-h, 4-tKndf-ix:/^y^p<^^y^. 
-h. 2-yh:arv^ai^/i^;^^^yu^l.^ hyyh=3fVv'y/^:/pt:VMi$7i^yu— h;i^'(?50 

/V'^P^^;ni^W>'i/yri"7W^^^yix^j.,-}^^^3,_).^ g-^^^J^yn-Tn^^v-ai^ 
y^/-}^;:^7}^y/^ny>'^ ^<^P^^(^^)T^y/v®?M^#:;6S^(f e>tv5o ^h\z., ^(DV 
'^^W)T^3jVmmM^h\^X\%^ CH^=C(CH^)CO-0-CH -CH (CH CI) 
-O-PO (OH) CH^=C (CH ) CO-O-CH -CH^-O-PO (OH) -O-NH '(C 
H^CH^OH) . fii}£%m'f^X\.^. 
^%PJtC*5V>T. -^^(a)T^^$tLSYb^J^i:LTfi. Ti^y/k^. 7<i?i^y/V^, 

^oitif::^^^. X0^t\f::^/K mt\f=-Vy'l^. ^=-^i^^J\-^:^m-^hV^J>.^. 

yUai^X/l^. ^y:/^yptf -yl^^^^^l^^ tf ^/l^fyv^V, N-t'— yUr'yi^^', tf' 
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LT. MtR-^W^-®?. MTK^iJ'^^'^, m7^l^h'7=^>m. M7K7^N^fcKn:7^/u^^ 
[0110] 0) yi^:^^^RJtmiimi 

[0111] ^i^;^/^s^&MM^j©^?M/i{-^*MiLTfi,Tyt';^>ry^^nc:ihyyi.^o 



wo 2005/005491 



39 



PCT/JP2004/009336 



*L<. 0. i-3ommot^xm-^v<. i-iomm%^^xm^\^^\ 0. 05fi»% 

[0112] (P02)^j±7t?y^lx^^>' 

[0113] ^Bmici:mm^fhtc.^^rsV:tu-7^>'i^^^^m7:>^^sv^u^r^^mim\. 
*b<«o. i-ioa»%-efc^o 

[0114] {vj)fim<D^.^TM 

^xm^^^m^^T^^:6m^i!i^-h^(Dx\ m)(D^\k-TMi:y)hmK. mm^ 
i^*uT*3<^^^5M^uv\ m.mmmm:^^:if^^.^\^xm'^-^mm-r^^t\^ 
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[0115] mm(Di^^TMizii^ i^mi^^^mit-t^jint. (n)^^<kbfcfi!feM^^* 

[0116] i-()nm(Dyfmt 

[0118] ±fET/^='-/vibTf^. j^mmi-10(D||^:^T/Wrn^/^;OW*L<. j:^)^?^L 

[0119] ^fc. #ffiT/V3~yU^LT(t. ^mi5:i-5(75i/y=r-/W^W^L<. 

[0120] ^hiz, iiiH;i7/v7jf>'^^uT«. mmm'e/:ii3/v:^^^m. ^m^/^^^^i^mtm^fh 

[0121] 7K®?s^^i-^{b'^i^(^^^jn»(i. 7K^^^wi-s^b^#j<oa«. mm(Dmm. 
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[0122] nm(D^mm^^\^-Xi-i. TKm^^^t-S^b^^cD^t&fC, iei>^tCJ^;CT. 

h\ :^V^J^^h^-^-Ch\ ;*y.^7A^h^i^^K, :^mit-rhV^M. 7K^'^b;^;y'>A^^# 

o 

[0124] tK^S^W «'fb'g-i^^^;f;PLT. M^^r^-^^^-fb^fc^L^ffHil^iir^tcfi, 

mm-m^mmi-i. i'^i^:x±mj^i.<. ct«9^*L<{i3^i^±. mm^\.<n5 
^&.±xh^, m^mm^n^mmxi-i. mm^i^=k^m\:.T^^tf>^x^fj:\,\ 

L<ji3o-ioo°c. j;Wf*L<fi4o--8o°cTfc5o m-^Mm^'-^ummxi^mm 
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[0125] ^))^^'7r^m\z.m.mm^mm.^^^:)om\t. m:^u'7r^^mm^^ 

[0126] ^Rmmt\.x\-i. ^u-mmmmwhf\.. zl 

f\^h\-tm^xh2m^^±^m.^^t>^xm\^^xhA\^\ 

rv^. ^f^nntKy^m^-a-^^. /■Kyi^^^/W5i5^yy>'. /-Kyr/u:^yuT^yTi5^yu 

[0128] i^5^-i^^*^J{i.3|te^;6Sl000cpi^J^T(O7K^M(^^liTxKy:^l/7^>-^?^iC^ 
[0129] i^5>^^^^Jtt7Ky;ru:7^>'^M-^^;t,pU^ ^#UT^M$-&5o M^^mmm 

^^V:tu:7r^<Dmm^i:iX^X^fj::6f>K ^-v^i-y^^^mmicMi^x. ±m7Kmm 

tL-x. 0. 2-4oi^m%mi'^v<. mi--^\^<i-io. 5-2oi$.m%. mm-^v<n 
0. 5-ioi^m%x;h^o M'A^mmm<D7i<mmmm7!)^±td,^mmmxh^t^ 
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[0130] ±tE^^i^^mmmt\.xn. ^^:^'^^^mm. m-(^>^^mm. 

[0131] 4:t>^mmmi-±. r^v:tuyr^mm-^muuu mn^i^xmm^^^o ^^i^^m 

[0132] ±15^1/- waif*, m^^m. r7u:fyv±m^m^j:t*<D-^m4^>'t^u-h^m 
^-rmmx\ mm^(Dm^m^m^mmmm^x^mmxh^. :^mmic^ 

[0133] ^u-hmmi-i. ^v:tuy>f>mm^mmu m^vxmn^^^^. ^i^-hmmco 

V:tuyr^(Ommmi^^^xm^i:^:d\ ^^]}:tl-y^>mmim\^X. 0. 2-40^m 
%^)W*b<. J;«90^L<f*O. 5-20^«%. #ti^*L<J*0. 5-15#:a%T'fe 

[0134] m.mMti.xn. ±m<Dmi^. ^vr^v/i^mRxj^^vrii^v/T^mmmyf—p^^^^m 
[0135] pAmm^mm-tm. ii^^wi'iit^cx. ^v^^':7^>^m-^^mm^m^mm-r^ 
mc^mmi±M^m^^t. mmt(Dm'^:dmm^th^ ^(D'^^m^7:)^cmmi^^ 
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[0136] ±M^mmmi\fLX\t, mzWt^^in-r. m^^-i. y^/u^^y-yu^^, T/v^ji^ 

-7^J—;V^^ %mT7Vr:L^,V%^ ^VT/V^Ul^yV=i—7U^ (EO/PO^) , 

[0137] ^mmm\<Dmuamn. ^v:ti^^r^mmicM\^x. o. ooi-ii$:m%m^^v 

<. ^m^VKi^o. 01-0. 8^a%Tfci9. m^tti-^L<no. OS-O. 5#:^%-efe 
[0138] '-Ky:^i/:7^>'^IS--«Pi^*^(Jttt>tc:T/^;^y^5>^»T^t-5,T/P;^7y^^(;D 

[0139] m.mM^yi^]):tu^^>'mm^mM\^x. i^^^mwx.xmmi^^^m.m^'^t^m 

mmm(Dmmumit. o-7o'x:im^]^<. xm^vms-eox:. #(^$f 
f^io-so'c-efeSo ^fc. m:wm'k^<Dmmn. m\^^^mmM(Dmmi^h^^^K o 

-60°C. 0*U<fi5-5O°C. J;'9$f^L<fil0-40^T'fc§o ^^B^c^itS^Sot: 

m^tifi\^\ ^hiz. mwm^mmit. mwmmiz.i,x^^t^ ii$^-5mmmi^^\.< 
[0140] v^mmtvx. ^^:y^mmm. ^i—hmm. mr^v^i^m^m^f-x^^^m^^^ 
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[0141] ;^^4b\ mmm^(D^mm. mi^^^^mmz^^nt. mK.imt5.(i)-(vii)(Dm 

[0142] 

y'^^^T-iy3>^mm(D^m(D^Mfum^m\^^^^t^^x^^^ 
[0143] ±iEMii;^ifeirLT«. ;?jDffi^tii&. m&mmm. m't-m7^m(D\, ^-rtKDmm:^ 
mhm\^^^^t^^x%. 2mm&.±(D:fjm^m^^iD^xh^\,\ mut\.xi:i. mm 

o 
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